This study developed a scale to assess undergraduate students' self-management ability in daily life. Forty items about self-management on time, goal, emotions and personal relationships were generated for the draft scale. Content review panel deleted seven items. In Study 1522 Chinese undergraduate students took the test. Exploratory factor analysis and item analysis on the first half 261 cases deleted 6 items. Confirmatory factor analysis further revised the model and resulted in a two-factor Self-Management Scale, consisting of 21 items. Cross-validation on the second half 261 cases also verified the scale's structural validity. In Study 2, responses from 374 undergraduate students were used to examine the reliability and criterion-related validity of the scale. The internal consistency reliability of the scale was 0.86. Relationship management showed good criterion-related validity, while the validity of performance management needs further examination.
Introduction
How well people manage themselves largely determines the quality of their daily life and personal achievement. For undergraduate students, good self-management has important implication for both their study and future development. However, there are substantial individual differences in the ability to apply self-management strategies. Therefore, to improve undergraduate students' self-management ability, the first step is to develop a reliable and valid tool to assess this variability in self-management. This study was an attempt to develop a tool to measure how undergraduate students manage themselves in daily life.
There are several terms related to the notion of self-management in the literature. These include self-control, self-regulation, self-management and self-direction. Each implies that the individual uses a set of skills and methods to balance among aspects of life and to achieve personal goals. However, there are differences among these definitions. Specifically, self-control puts more emphasis on inhibiting undesirable impulse, behaviors, and emotions (Rude, 1989) . The definitions of selfregulation, self-management, and self-direction are not exactly the same, but they all represent the process by which individuals actively apply a set of cognitive and behavioral strategies to guide their goal-directed activities over time and across changing environments (Frayne & Geringer, 2000; Kahn, 1976; Karoly, 1993; Manz, 1986; Watson & Roland, 1993) . To avoid the confusion resulting from the interchangeable uses of these terms, Mahoney suggested using "self-management" as a umbrella term for all kinds of self-regulated behaviors (Mahoney, 1972) . For the sake of clarity, the current study used self-management as the only term to describe the process of actively utilizing cognitive and behavioral principles to maintain balance in life and to pursue performance goals.
As Rosenbaum (1980) points out, there are significant individual differences in how well people can manage themselves. Researchers have been endeavoring to develop measures to assess self-management on various aspects.
In the clinical area, Rosenbaum's Self-Control Schedule (SCS) (Rosenbaum, 1980) has received the most attention. It measures how individuals control their behavioral problems. Redden (1983) examined its structural validity and gave a six-factor model, with slight difference between females and males. The five common factors for both subject groups are planful behavior, mood control, control of unwanted thoughts, pain control, and delay of immediate gratification. The sixth factor is impulse control for males and personal efficacy for females. Among these six factors, planful behavior accounts for almost half of the variance. Furthermore, SCS has been chiefly used in studies on depression (Rude, 1989) . Its subscales' internal consistency coefficients were between 0.78 -0.80 (Redden, et al., 1983; Richards, 1985) . In addition to Rosenbaum's SCS, there are several other self-management scales published in the clinical literature. These include Rehm's Self-Control Questionnaire (SCQ) (Rehm, Fuchs, Roth, Kornblith, & Romano, 1979) , the Cognitive Self-Management (CSM) (Rude, 1986 ) and Brandon's Self-Control Questionnaire (SCQ) (Brandon, Oescher, & Loftin, 1990 ). Rehm's SCQ and Rude's CSM chiefly measure the cognitive aspect of self-management, e.g., individual's attitudes, beliefs, and self-talk. Brandon's SCQ puts too much emphasis on health behaviors like eating and exercise. Furthermore, the above three scales have been used on people with chronic diseases and behavior problems.
In the field of organizational behavior, Self-Reinforcement Index (SRI) (Aldag, Brief, & Kolenko, 1983) and Self-Management Practice Scale (SMPS) (Castaneda, Kolenko, & Aldag, 1999) were used in previous studies. SRI measures four aspects of self-management perceptions, which are self-perceived performance, self-efficacy, self-knowledge of job performance, and supervisor performance feedback. Their internal consistency reliabilities range from 0.7 to 0.87. SMPS focuses on self-management practices, measuring plan/goal setting, catchup activities, access management, and emotion management. Coefficient alpha for four subscales ranges from 0.57 to 0.81.
Reviews of available scales on self-management in the clinical and organizational settings reveal the following characteristics. First, current scales chiefly focus on the measurement of self-management on specific aspects of life, e.g. health behavior (Lorig & Holman, 2003) , negative emotion (Rosenbaum, 1980) and job performance (Castaneda, et al., 1999) . Second, prior measurements target special groups of people, including people with chronic diseases, psychological or behavioral problems, as well as managers. For people with physical or psychological problems, their self-management abilities largely decide whether they could have fulfilling lives. For managers, their efficiency in managing job performance is a key factor in determining the profit of organization. However, the focuses on specific aspects of life and specific groups of people limit the applicability of the above scales to other user groups.
To help undergraduate students improve their self-management ability, people need a reliable and valid tool suitable for undergraduate students. Mezo (2009) has developed an adaptive self-regulatory coping skills instrument called the SelfControl and Self-Management Scale (SCMS) for undergraduate students. The SCMS taps the three interdependent processes of self-monitoring, self-evaluating, and self-reinforcing. SCMS is process-focused. Based on previous research, we carried out this research to develop a domain-focused scale to measure undergraduate students' self-management ability in different domains. Two studies were carried out consecutively. Study 1 used exploratory and confirmatory factor analysis to develop and validate the self-management scale. Study 2 continued validating the scale by examining relationship between selfmanagement and life satisfaction, physical, psychological, social health, and personal performance.
Study 1 Participants and Procedure
Participants were 612 undergraduate students from 7 departments in Northwest University, Xi'an, Shannxi Province, China. We randomly selected students based on their ID number, balancing the ratio of gender and major. After 90 cases were deleted due to missing data, 522 valid cases were used in the analysis. Table 1 shows the demographic characteristics of participants in Study 1. Among 522 participants, 51.7% were males and 48.3% were females; 48.7% majored in arts and the rest 51.3% majored in sciences. The average age was 20.2 years (SD = 1.4).
Participants in the same departments took the test together. Each student received a test packet consisting of a formal consent form, instructions and the scale. The formal consent form explained the voluntary and confidential nature of the study. A trained co-researcher distributed the test packet, read the instruction, answered questions about the test, and collected answers and the consent form.
Tools
Two graduate researcher generated items about self-management on time, goal, emotions and personal relationships based on literature review and a half-structured interview of 8 undergraduate students. The following are sampling items of the draft scale: "I make schedules to help myself finish tasks on time", "I set long-term goals for myself", and "When I get depressed, I do something to make myself happy". The draft scale included 40 items. Three senior researchers in psychometrics reviewed the draft scale to examine items' content validity. Reviewers deleted 7 items and left the remaining 33 for use in Study 1. Items under each a priori factor were randomly dispersed in the scale. Participants answered all items on a 5-point Likert Scale, from "totally disagree" (1) to "totally agree" (5).
Results
We randomly divided 522 valid cases into two equal groups. Group 1 was used in the exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) to select items and identify the latent structure. Group 2 was used as cross-validation to further examine the structural validity of the scale.
Exploratory Factor Analysis
When the relationship between items and latent variables is unknown, EFA is used to find out the pattern and the extent to which the observed variables are linked to their underlying structure (Byrne, 1998) . Therefore, we first conducted EFA to explore the latent structure of the scale and to select items. Principal component factor extraction and varimax rotation in SPSS 12.0 were used in the analysis. Both the scree plot and eigenvalue were employed to determine the number of factors. Item analysis was also conducted to exclude items negatively affecting the internal consistency. The analysis resulted in a two-factor model, consisting 27 items and accounting for 38% of the total variance. The Cronbach's alpha coefficients of two subscales were 0.90 and 0.83 respectively. We examined the content of items under each factor and found out that items under the first factor were chiefly about how students managed their performance, whereas items under the second factor were mainly about how students managed their relationships and emotions. Therefore, two factors were named as performance management and relationship management. Table 2 shows factor loading of items under each dimension.
Confirmatory Factor Analysis
The second part of Study 1 used CFA on both group 1 and group 2 to verify the two-factor model generated from EFA. Amos 4.0 was used in the analysis (Arbuckle & Wothke, 1999) . As χ 2 /df, Root Mean Square Error of Approximation (RMSEA), the Goodness-of-Fit Index (GFI) and Comparative Fit Index (CFI) are four reliable goodness-of-fit indices (Byrne, 1998; Hau, Wen, & Cheng, 2004) , they were used to decide whether to accept or reject the model in the analysis. Chi square (χ 2 ) is the Likelihood Ratio Test statistic, which reflects the closeness of fit between the sample covariance matrix and the restricted covariance matrix under a specific model. However, because it is sensitive to sample size, χ 2 /df has been used to eliminate the influence of sample size (Byrne, 1998) . RMSEA also represents the discrepancy between the covariance matrix of observed data and specified model. GFI is a measure of the relative amount of variance and covariance in the sample data that could be jointly explained by the hypothesized model. CFI is the result of the comparison between the null model and the proposed model. According to Hau (2004) , models whose χ 2 /df is under 2, RMSEA under 0.08, GFI and CFI higher than 0.9 are thought to have a good fit with the data. Models are judged to be accepted or rejected according to the above four indices as well as theoretical soundness.
The model resulted from EFA was rejected based on the above indices. It indicated that this model did not fit the data well enough. New models were specified based on modification index (MI), standardized residual matrix and theoretical soundness. This model modification process deleted six items. Table 3 shows model specification process. The final model was composed of 21 items, with 11 under performance management and 10 under relationship management (see Appendix for items in the scale). Cross-validation on group 2 indicated that the final model fitted data well (Table 4 ). All four indices satisfied their corresponding criterions.
Study 2 Participants and Procedures
Participants were 395 undergraduate students from Northwest University (NU), Xi'an Foreign Language College (XFLC) and Xi'an Electronical Technology University (XETU), Xi'an, Shannxi Province, China. Again, they were randomly selected based on their ID number, balancing the ratio of gender and major. Twenty-one cases were deleted due to missing data and 374 valid cases were left for the analysis. Table 5 shows the demographic characteristics of participants in Study 2. Among 374 participants, 51.6% were males and 48.3% were females; 48.9% majored in arts and 51.1% majored in science. The average age was 19.9 (SD = 1.1).
The procedure was the same as that in Study 1. Students in the same department took the test together. They received a test packet containing a formal consent form and four scales, including the revised self-management scale and 3 scales mea- suring life satisfaction, health, and social desirability respectively. The consent form explained the voluntary and confidential nature of the study and asked for students' permission to collect their GPA through student ID number. A trained co-researcher read the instruction, distributed the test packet, answered questions, and collected answers and consent form.
Tools
To examine the relationships between self-management and life satisfaction, physical, psychological, and social health, four tools were administered in Study 2, including the revised SelfManagement Scale, a Life-Satisfaction Scale, the Self-Rated Health Measurement Scale (SRHMS, Version 1.0) and the Social Desirability Scale-17 (SDS-17). Students' grade point average (GPA) was collected from the academic service department after the assessment session.
As the result of Study 1, the revised Self-Management Scale consisted of 21 items, with 11 items under the performance management dimension and 10 under the relationship management dimension. Items under each factor were randomly dispersed in the scale. Participants answered all items on a 5-point Likert Scale, from "totally disagree" (1) to "totally agree" (5).
To measure life satisfaction, we developed a life satisfaction scale including 7 items about satisfaction with one's health, economic situation, academic achievement, personal relationship with families and overall life satisfaction. Subjects were required to answer on a 11-point Likert scale, with "0" indicating the lowest satisfaction and "10" for the highest satisfaction.
The Self-Rated Health Measurement Scale (SRHMS, Version 1.0) included 34 items, measuring three aspects of health: physical, psychological and social. Subjects answered all items on a 11-point Likert scale. The internal consistency reliability coefficient was 0.9 (Wang, Wang, & Ma, 1999) .
To overcome the disadvantage of self-report questionnaire and control the influence of social desirability, the Social Desirability Scale-17 (Stober, 2001 ) was implemented with the other three scales. The SDS included 17 items, which are all "true" or "false" items. The total score represents the inclination of subjects to give responses in accordance with social expectation. The internal consistency coefficient for SDS was reported to be 0.8 (Stober, 2001 ). Table 6 shows the Cronbach's alpha coefficients of four scales administered in Study 2. The internal consistency coefficients of two subscales of Self-Management scale were 0.83 and 0.81 respectively and the overall reliability of the scale was 0.86. The results showed that scales used in Study 2 had satisfactory reliability, with most of the internal consistency coefficients ranging between 0.78 and 0.86. Although the alpha coefficient of Social Desirability Scale was comparatively low at 0.70, it was still acceptable.
Results
We conducted multiple regression analysis to examine the relationships between self-management, life satisfaction, and health. Performance management, relationship management and social desirability were used as independent variables. Life satisfaction, physical, psychological and social health were used as dependent variables. Table 7 shows the standard regression coefficient of each regression equation and corresponding R 2 . Results in Table 7 show that relationship management had an important impact on life satisfaction, physical, psychological and social health, while performance management was less influential. The results also show social desirability did have exerted influence on the results.
To examine the influence of self-management on personal achievement, we conducted a multiple regression analysis on GPA, with two factors of self-management as the independent variables. The results showed both performance management and relationship management did not have significant impact on GPA.
Discussion
The research set out to develop a measurement tool of self-management ability for undergraduate students. Two studies were conducted to develop and validate the scale. The final scale was composed of 21 items under two factors, the first named "performance management" and the second "relationship management". Performance management dimension includes items on time and goal management. Relationship management was composed of items on management of personal relationships and emotions. The internal consistency reliability was 0.86. Cross-validation process in CFA provided evidence about the structural validity of the scale. All model fitness indices reached their corresponding criterions satisfactorily. This indicates the two-factor model of self-management has good internal reliability and structural validity.
Further examination of the criterion-related validity showed that relationship management had a significant impact on life satisfaction, physical, psychological and social health, while the influence of performance management appeared to be marginal. What is more, both performance management and relationship management did not have significant impact on GPA.
These findings show that management on performance and relationship constitute undergraduate students' self-management in daily life. This conclusion differs from previous studies on self-management of people with physical or psychological problems, but appears to in accordance with findings about self-management of managers. Studies have revealed that manager's self-management could be categorized into two dimensions: task and relationship (Conway, 1999) . The result of this study shows that self-management of undergraduate students can also be divided into two similar aspects.
As to the validity of the scale, confirmatory factor analysis showed that the scale had good structural validity. Multiple regression analysis in Study 2 indicated that relationship management was a key contributor to life satisfaction, physical, psychological and social health. People who manage their emotions and personal relationships well have higher life satisfaction and enjoy better health. It is an indication of good criterion-related validity for the dimension of relationship management. Performance management did not show a strong influence on life satisfaction and three types of health. However, there is not sufficient evidence to draw the conclusion that performance management does not contribute to life satisfaction and better health; the criterion-related validity of the scale needs further examination. In addition, examination on the relationship between GPA and two self-management factors also did not provide explicit evidence about the influence of self-management on academic achievement. This result is similar to previous studies (Long, Gaynor, Erwin, & Williams, 1994) . It is possible that many factors besides performance management affect GPA. Therefore, further studies need to select other indices of performance management to examine its criterion-related validity.
Although studies about self-management have a long history and broad application in clinical and organizational behavior areas, undergraduate students' self-management in daily life has not been given enough attention. The present research is important in two main aspects. First, it calls for attention to the self-management of undergraduate students. Good self-management benefits not only students' life quality in university, but also their future development. Studies in this strand will provide helpful information as to how to guide students better manage themselves. This effort to improve students' life quality in university is also in accordance with the development of positive psychology. Second, this study provides a useful tool to measure undergraduate students' self-management ability. Because previous scales chiefly focused on specific aspect of self-management and targeted specific groups of people, they are not applicable to undergraduate students. The present study developed a two-factor model of self-management scale based on random samples of undergraduates. Although the criterion of performance management needs further examination, the scale's internal consistency reliability and structural validity were verified to be satisfactory.
Two points about this study need special attention. One is the generalizability of the findings to other users groups. Because this scale was developed based on samples of Chinese undergraduate students, its quality needs further verification when used on other user groups. Second is the validity of the scale needs further examination, especially the dimension of performance management. Results in Study 2 showed that performance management did not have a significant impact on life satisfaction and three aspects of health. GPA was not significantly related to performance management too. Therefore, information about the effect of good performance management should be collected in various ways to examine the criterion-related validity of performance management.
